Introduction
============

Noncommunicable diseases have overtaken communicable diseases as the leading causes of morbidity and mortality in Nigeria.[@b1-dmso-6-043],[@b2-dmso-6-043] The changing disease pattern has been traditionally attributed to recent advances in medicine resulting in the development of drugs and vaccines for the effective control of communicable diseases. Other factors driving this transition include changes in diet, cigarette smoking, alcohol consumption, and inadequate exercise. There is also rural to urban as well as fetal malnutrition, which predisposes individuals to development of noncommunicable diseases in adulthood.[@b2-dmso-6-043] Among these noncommunicable diseases is obesity.

There are several classifications and definitions of obesity; however, the one commonly adopted is the definition by the World Health Organization (WHO), which defines obesity as a body mass index (BMI) of 30 kg/m^2^ or more.[@b3-dmso-6-043] In 2008, more than 1.4 billion adults (20 years and above) were overweight, and of these over 200 million men and nearly 300 million women were obese.[@b4-dmso-6-043] This data is alarming considering the health burden associated with these medical conditions. In addition, surveys have shown that the increasing trend of obesity in the world is even more pronounced in developing countries of the world.[@b5-dmso-6-043]--[@b7-dmso-6-043] Nigeria, a developing country, is the most populous country in Africa, with increasing changes in lifestyle and associated increasing burden of noncommunicable diseases.

Obesity is associated with major and minor diseases. The major diseases associated with obesity include hypertension, diabetes mellitus, and atherosclerosis, as well as certain types of cancer; there are also many additional less known complications of the disease.[@b8-dmso-6-043] The medical costs associated with being overweight and obese are enormous, and involve direct and indirect costs. The direct medical costs usually include preventive, diagnostic, and treatment services related to obesity. The indirect costs are related to morbidity and mortality costs. Morbidity costs are defined as the value of income lost from decreased productivity, absenteeism, restricted activity, and hospital admission days. The mortality costs are the value of future income lost by the premature death of obese patients. In the United States of America, the total cost in 2008 was about 147 billion dollars.[@b9-dmso-6-043]--[@b11-dmso-6-043] In Nigeria, there are no documented estimates from the available literature; however, the costs may run into several billions of naira a year, and therefore this necessitates serious attention from those who are involved in designing health programs at the federal, state, and local government levels.

To combat the menacing effects of being overweight or obese in Nigeria, there is a need to have a good knowledge of the prevalence of overweight and obesity in the country, and to address them appropriately. We sought to systematically review all existing literature on overweight and obesity in Nigeria and to establish the prevalence and trends of obesity. Presently, there are several papers on overweight and obesity in Nigeria;[@b12-dmso-6-043]--[@b14-dmso-6-043] however, there is a dearth of review articles on this topic in this country.

Method
======

We conducted a systematic review of studies published from January 1, 2001 to September 30, 2012, using the search terms, "prevalence of overweight and obesity in Nigeria" or "overweight and obesity in Nigeria." We decided to conduct a review of the prevalence of overweight and obesity in Nigeria from 2001 because it was around that year that the fast food industry became very popular in Nigeria and started receiving high levels of patronage, especially in cities and towns.

In order to eliminate difficulties in analyzing the data, we paid attention to surveys that made use of BMI only in the definition of overweight and obesity. Another common method of determining obesity was by using waist circumference measurements. However, in most studies that were available on abdominal obesity,[@b14-dmso-6-043]--[@b17-dmso-6-043] the protocols for measuring waist circumference were not the same. This makes it difficult to compare most of these studies. Also, there are no universally acceptable cut-off criteria for defining abdominal obesity, given the existence of different criteria (including the International Diabetes Foundation,[@b18-dmso-6-043] and the Adult Treatment Panel III,[@b19-dmso-6-043] which are the more prominent criteria), and there are also different cut-offs for obesity for men and women. Moreover, waist circumference measurements do not have cut-off scores for being overweight, which is one of the parameters that we are looking at in this review. The above limitations of the waist circumference method contributed to our adopting only studies that used BMI (the WHO standard) in determining overweight and obesity. BMI was classified as follows:[@b3-dmso-6-043] overweight, BMI of 25--29.9 kg/m^2^; and obesity, BMI of ≥30 kg/m^2^.

We covered studies published in MEDLINE^®^, PubMed \< the African Journal Online, and Google Scholar. The articles collected were those published in the English language, the official language of Nigeria. The search limit included articles that were published from January 1, 2001 to September 30, 2012 as stated earlier.

Criteria for the inclusion of articles are as follows:

1.  The study should cut across all age groups to a reasonable extent.

2.  BMI was used to determine overweight and obesity.

3.  The location of the study in Nigeria was stated.

4.  Stratification of overweight and obesity was clearly spelt out.

5.  The survey should involve both males and females.

6.  The study was not limited to a particular profession (eg, traders alone).

Validation of search results
----------------------------

The search results were validated in three stages, as follows:

1.  All relevant article abstracts were discovered by using the search terms, "prevalence of overweight and obesity in Nigeria" or "overweight and obesity in Nigeria" published from January 1, 2001 to September 30, 2012, and those that were available on the indicated databases during the period of this review were included.

2.  All articles not meeting the inclusion criteria as stated above were later discarded.

3.  The full-text versions of the articles that met the inclusion criteria were obtained and reviewed by two or more researchers independently. Any controversies surrounding any particular included or excluded paper were discussed by all the authors, and a collective decision was taken on the article.

In instances where more than one survey was obtained from a city or state, only the most recent study was included in the present research.

Results
=======

The search on the prevalence of overweight and obesity returned a total of 75 abstracts; however, only four of the abstracts met the inclusion criteria, and the full surveys were obtained either from the Internet or from the authors by correspondence.[@b13-dmso-6-043],[@b20-dmso-6-043]--[@b22-dmso-6-043] The prevalence range of being overweight was 20.3%--35.1%, while the prevalence range of obesity was 8.1%--22.2%. The lowest prevalence of being overweight was 20.3% and this was observed at Ile Ife;[@b21-dmso-6-043] meanwhile, the highest prevalence rate was observed at Ilorin (35.1%).[@b22-dmso-6-043] The lowest prevalence of obesity was observed at Maiduguri (8.1%), while the highest was observed at Lagos (22.2%) ([Table 1](#t1-dmso-6-043){ref-type="table"}).[@b13-dmso-6-043]

Three of the studies stratified the prevalence of overweight and obesity based on age and sex. Amira et al[@b13-dmso-6-043] conducted a community-based screening for chronic kidney disease risk factors during the World Kidney Day activities over the course of 5 years in Lagos metropolis (South West Nigeria) with an estimated population of 10 million. The subjects were classified by sex (52.6% male, 47.4% female) and into the age ranges 15--24, 25--34, 35--44, 45--54, 55--64, 65--74, and 75 years and above. Overweight rates were 33.3% of the males and 31.9% of the females, and obesity rates were 15.7% and 29.5%, respectively. In men, overweight and obesity were highest among the age range of 55--64 years (45.0% and 22.5%, respectively), and lowest among the age range 15--24 (11.9%, and 2.4%, respectively). In women, overweight and obesity were highest in the age range 35--44 (36.4% and 35.8%, respectively), and the lowest prevalence of overweight and obesity was in the age range 15--24 (15.1% and 3.8%, respectively). Oyeyemi et al[@b20-dmso-6-043] carried out a cross-sectional study. Participants were systematically recruited from 38 neighborhoods and were categorized into high and low socioeconomic status by the Ministry of Urban Planning and Development in Maiduguri. It is worth noting that Maiduguri is the capital city (and the largest city) in Borno State, North Eastern Nigeria. They did not stratify the prevalence based on age range; however, there was sex stratification: 60.1% and 39.9% of the participants were males and females, respectively; 29.2% of the males and 33.8% of the females were either overweight or obese.

Adedoyin et al[@b21-dmso-6-043] also conducted a cross-sectional study at Ile-Ife using the WHO guidelines for conducting community-based studies. However, the authors did not state the period during which the study was conducted. Subjects were stratified by sex and into the age ranges 20--29, 30--39, 40--49, 50--59, 60--69, and 70 years and above. The rates of overweight and obesity were 20.3% and 12.5%, respectively, and were higher in females than in males. In men, overweight and obesity were highest in the age range 60--69 years (30.4% and 17.4%, respectively), and lowest in the age range 20--29 years (7.9%, and 2.6%, respectively). In women, overweight and obesity were highest in the age range 70 and above (32.6% and 20.9%, respectively), and the lowest prevalence of overweight and obesity was in the age range 20--29 years (14.4% and 8.3%, respectively). In addition, Desalu et al[@b22-dmso-6-043] conducted a cross-sectional study of individuals aged 18 years and older in the Ilorin East and West local governments (in the north-central region of Nigeria) from March 2006 to June 2006. The subjects (men and women together) were stratified into the age ranges 18--19, 20--29, 30--39, 40--49, 50--59, and 60 years and above. The researchers noted that 62.0% and 38.0% of the participants were males and females, respectively, and that 2.4% of males and 7.4% of females were obese. The highest prevalence of obesity was obtained in the age range 40--49 years (49.4%). The lowest prevalence of obesity was observed in the age range 18--19 years (1.3%).

Discussion
==========

This review showed that the prevalence of overweight and obesity in Nigeria ranged from 20.3%--35.1%, and 8.1%--22.2%, respectively. Only four studies met the inclusion criteria. One of the studies that met the inclusion criteria was carried out in the north-eastern region of Nigeria (Maiduguri), one was from north-central Nigeria (Ilorin), and the remaining two were from two different states in south-western Nigeria, Lagos State and Osun State (Ile-Ife is a town in Osun). None of the studies carried out in the south-eastern, and southern parts of the country met the inclusion criteria.

There is a dearth of data pertaining to systematic reviews on overweight and obesity in the country. A systematic literature review to identify relevant studies on Nigerians and Ghanaians was carried out on papers on Nigeria and Ghana using MEDLINE 1966--2005, EMBASE 1980--2005, and cited references. The review gave a prevalence rate of obesity of 8.8% (confidence interval \[CI\] 7.0--10.6) in Nigeria in the year 2000.[@b23-dmso-6-043] A meta-analysis review carried out in 2007 provided a prevalence of obesity of 10.0% (95% CI, 6.0--15.0).[@b24-dmso-6-043] Women were more likely to be obese than men, with odds ratios of 3.16 (95% CI, 2.51--3.98) and 4.79 (95% CI, 3.30--6.95) in urban and rural areas, respectively. In 2005, the WHO reported that the prevalence of obesity in Sub-Saharan African countries ranges between 3.3% and 18.0%, and that obesity has become a leading risk factor for diabetes mellitus and cardiovascular diseases in the urban areas of Africa.[@b25-dmso-6-043]

It is evident that the prevalence rate of obesity is rising based on the fact that the two systematic reviews mentioned above were carried out on earlier articles that were published on obesity in the region.

The studies mentioned above that were selected for review also dealt with the possible predisposing factors of overweight and obesity and these include female sex, high socioeconomic class, sedentary lifestyle, age above 40 years, and a high energy diet.[@b13-dmso-6-043],[@b20-dmso-6-043]--[@b22-dmso-6-043] In their study, Oyeyemi et al[@b20-dmso-6-043] also showed that environmental factors play a great role in promoting overweight and obesity. The researchers noted that the environmental attribute associated with the highest likelihood of being overweight was the absence of "beautiful things" in the neighborhood. Other factors included the presence of garbage, offensive odor in most streets, high crime rates at night, and high traffic; these factors discouraged walking and promoted overweight and obesity. Amira et al stated in their survey that the higher prevalence of overweight and obesity found in their study could be attributed to the urban nature of Lagos and changes in behavioral patterns, such as Westernized lifestyle and diet and more sedentary jobs.[@b13-dmso-6-043]

Systematic reviews of the literature on overweight and obesity carried out in other parts of the world also showed a high prevalence of overweight and obesity.[@b26-dmso-6-043]--[@b28-dmso-6-043] These reviews showed that the problems of overweight and obesity are not limited to Nigeria alone; however, this is a global issue that has to be addressed by individual countries.

This review indicated that the prevalence of overweight and obesity in Nigeria is on the rise. There is a need for the relevant agencies involved in health management in the country to pay more attention to combating this menace. Most of the predisposing factors are known from indigenous studies. There is a need to educate the masses about these predisposing factors through the use of media advertising; with the aid of religious leaders; in educational institutions; and so on. There is also a need to provide more recreational facilities in cities and towns in the country. The costs and benefits of addressing these health disorders is enormous both to the country and to the individuals involved.

Limitation
----------

This systematic review highlighted the range of prevalence rates of overweight and obesity in Nigeria; however, the fact that a low percentage of the papers reviewed met the inclusion criteria points to the fact that most of the papers were poorly researched. This fact does not in any way undermine the review.
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###### 

Studies on the prevalence of overweight and obesity that met the inclusion criteria in the review

  Ref                 Study location   Sample size   Age (years)    Obese (%)   Overweight (%)   Period of study
  ------------------- ---------------- ------------- -------------- ----------- ---------------- -------------------------------
  [@b13-dmso-6-043]   Lagos            1368          15--75         22.2        32.7             2006--2010
  [@b20-dmso-6-043]   Maiduguri        1818          20--65         8.1         22.8             August 2010 to September 2011
  [@b21-dmso-6-043]   Ile Ife          2097          21 and above   12.5        20.3             Not stated
  [@b22-dmso-6-043]   Ilorin           810           18--65         9.8         35.1             March 2006 to June 2006

**Note:** All studies included adults of both sexes and used BMI to define obesity.

**Abbreviations:** Ref, reference; M, male; F, female; BMI, body mass index.
